In order to assess the prevalence of erectile dysfunction (ED), and its association with chronic diseases and impact upon sexual activity and satisfaction during sexual intercourse, a reproductive survey was conducted among 1002 Taiwanese men aged over 40 y. The information collected comprised age, gender, level of education, history of chronic diseases, and self-reported data pertaining to erectile function, sexual activity, and sexual satisfaction during sexual intercourse. The prevalence of ED amongst study subjects was 17.7%, and the frequency increased with age. A history of chronic diseases were significantly associated with ED (Po0.05). A reduced incidence of sexual activity and a decreased level of satisfaction during sexual intercourse were observed among subjects suffering from ED as compared to those not suffering such a condition. In conclusion, based upon the results of a community-based survey the prevalence of ED among Taiwanese men aged 40 y or more was 17.7% and it increased with age. It was also found that ED was associated with various chronic diseases and that it exerted a negative impact upon sexual activity and the level of satisfaction associated with its conduct.
Introduction
Although it would seem likely that it is somewhat difficult to assess the prevalence of erectile dysfunction (ED), several related surveys and epidemiological studies have already been published worldwide. 1 To the best of our knowledge, Kinsey et al 2 were the first to conduct a large-sample study focusing upon 15 781 men aged from 10 to 80 y, they reporting that the prevalence of ED increased with age. Again, to the best of our knowledge, it would appear that it was only recently that the first community-and/or population-based studies pertaining to the prevalence of ED within a population have been conducted, such studies reporting a wide variation in ED frequency, varying from seven to 52%, for countries such as America, Australia and a number of European countries. [3] [4] [5] Few studies have been conducted in the Asian region, however, probably due to the social stigma associated with this particular subject, making such investigation somewhat difficult.
Earlier studies have demonstrated that ED can be associated with chronic medical conditions, such as hypertension, diabetes mellitus and atherosclerotic heart disease. 6, 7 Such relationships may be useful in proposing strategies for prevention and screening of ED. 8 Some studies have demonstrated the impact of erectile problems upon quality of life for affected men, principal consequences being a decreased level of sexual activity and reduced satisfaction during sexual intercourse. 9 , 10 The aim of this study was to assess the prevalence of ED among Taiwanese men aged over 40 y, and to investigate the association between ED and certain chronic medical conditions as also the impact of ED upon sexual activity and satisfaction.
Materials and methods

Subject sample
We conducted a survey via a telephone-interview in 2001. To the best of our knowledge, at the time of this survey, there were approximately 3 900 000 men aged over 40 y living in Taiwan. The ideal number for this study was set to be a successful interview of at least 1000 eligible male respondents. The survey employed a two-stage sampling frame. Firstly, the distribution of Taiwanese men in 1999 was stratified into seven separate classes based upon their geographical, residential and socioeconomic status. An appropriate block table with the fixed probability including a prequestioned frame in order to avoid inappropriately recruiting retired men was designed. Secondly, a random-digit telephone-number dialing regimen was generated within each cell of the block table, with the interviewers being blinded to the called number. The proportions of village-totown residents and age clusters as subpopulations exerted no significant difference from the whole Taiwanese male population in 1999 at the time of post hoc analysis.
Since this survey could have been construed to have contained potentially sensitive questions, we elected to employ male interviewers exclusively, all of whom did demonstrate a medical background and also experience with interview process for a period of at least 2 y. The interviewers received an 8-htraining course subsequent to their careful appraisal of an instruction handbook pertinent to the conduct of this study. Each of the five interviewers faced an equal chance to be assigned any household call, and all interviewers were asked not to give up on a potential study participant before making three attempts to call the specific interviewee at different times of the day. Since it was presumed that retired men (aged more than 65 y) are more likely to answer the phone than working men (aged 40-65 y), only the first eligible man who answered the phone at any one household was recruited for the study and was asked to identify an eligible subject close in age to the person answering the telephone in case of the ineligibility/unwillingness to participate in the study of the person answering the telephone. If the identified subject was not available at the time, every effort was made to set up a subsequent appointment. No substitution was allowed if the eligible respondent refused to participate in the study.
Random-digit phone numbers were dialed automatically. For situations of an empty household, business, or there being a second phone in a household, the telephone number (and any associated personnel) was excluded. Oral consent to participate in the study was requested and obtained, typically subsequent to a brief introduction to the perceived goals, risks, and benefits of the study having been presented. A total of 23 561 households were called, with 15 786 (67.0%) respondents answering the phone and 4240 (26.9%) of them being considered to be eligible for interview and agreeing to join the study. A total of 1002 (23.6%) telephoned eligible and consenting respondents completed the interviews. It typically took around 30 min to complete an interview with an interviewee. There was no significant difference between our subject population and the target population in Taiwan on the basis of vital statistics. 11 
Questionnaire measurer
The questionnaire was composed of an introduction, questions regarding the sociodemographic status including age, gender, level of education, etc. of the participant, a checklist of the history of chronic medical conditions having been suffered by respondents, a core questionnaire pertaining to sexual activity and the level of satisfaction attained during sexual intercourse and a series of quantitative questions related to erectile function. For the category of medical disease, only the diagnosis given to the interviewee by his physician was recorded in the context of medical disease.
Erectile problems were first referred to in the questionnaire in the checklist of chronic diseases suffered by the interviewee. Following this, a detailed description of the individual's symptoms associated with ED (if he suffered from ED) was sought by the interviewer and then described by the interviewee and, finally, confirmed by the interviewer. Subjects who reported either being affected by ED or those who did not were categorized according to either their personal statements regarding their perceived ED or to whether a formal diagnosis of such a condition had ever been given to them. Answers to a question pertaining to the frequency of sexual activity were categorized into one of four classes: 'twice or more weekly', 'one to two times weekly', 'one to four times monthly', and 'less than once per month'. The level of satisfaction during sexual intercourse in the past year was rated on a score ranging from one to five, with a figure of one corresponding to the least satisfying and five the most satisfying.
Statistical analysis
The geographical distribution of the subjects in this study was compared with corresponding results for other reports and presented in the form of prevaPrevalence of erectile dysfunction and sexual activity in Taiwan K-K Chen et al lence or proportion (percentage) of the (male) population of Taiwan. w 2 -test with Yates' correction or Fisher's exact method was used herein. Continuous variables were presented in mean7 standard deviation format, following which a t-test was performed. Logistical regression analysis was used to examine the association between ED and chronic medical diseases. A P-value o0.05 was considered to represent significant difference between tested populations. All analyses was performed using the Statistical Analysis System, version 6.12.
Results
A total of 1002 eligible respondents were enrolled into this study with a mean age of 55.1711.9 y (range ¼ 40-83 y). Regarding the upper level of education experienced by the subjects, 23% of them had achieved a bachelor's-degree status or higher, while 70% of participants had achieved only a highschool education or less, while the remaining 7% refused to answer such a question. Regarding the employment status of study participants, 60% of them were employed full-time, 15% of respondents worked a part-time job, and 25% were retired. The prevalence of chronic medical diseases among respondents is listed in Table 1 .
From the 1002 eligible respondents, 177 cases (mean age ¼ 61.472.4 y) reported that they suffered from ED, while the remaining 825 cases (53.7713.9 y) reported that they did not suffer from such a condition. The crude prevalence of ED for Taiwanese men aged over 40 y was 17.7%. Of those respondents who indicated that they suffered from ED, 108 (61%) subjects reported that they had suffered at least one chronic illness previously/currently, while 69 subjects (39%) reported that they had experienced no history of any other such disease. The prevalence of ED for individuals categorized into each disease group, namely hypertension, diabetes mellitus, heart disease, prostatic hyperplasia and depression was 28.3, 36.1, 23.3, 22, and 25.8%, respectively, all such frequencies being, individually, significantly greater than the corresponding frequency of ED for the group of respondents reportedly free of any chronic disease (5.7%).
A history of hypertension, diabetes mellitus, heart disease, prostatic hyperplasia, hyperlipidemia, depression, and other psychiatric disease status was strongly associated with ED (all Po0.0001). After adjusting for any age effect upon incidence of ED, the significant odds ratio (OR) and 95% confidence interval (CI) for hypertension were (2.68; 1.84-3.91), for diabetes mellitus (4.20; 2.51-7.04), heart disease (2.92; 1.81-4.71), prostatic hyperplasia (2.70; 1.68-4.35), hyperlipidemia (3.04, 1.98-4.67), depression (5.03; 2.60-9.73), and for other psychiatric status (2.36; 1.51-3.70).
The age-specific prevalence of ED is shown in Figure 1 . It can be clearly seen that the prevalence of ED increases as the age of the respondent increases. Figure 2 depicts the frequency of intercourse activity by age group. The mean frequency of sexual activity for the study sample was 4.4-5.5 times per month. The most-common frequency of sexual intercourse for the age group 40-60 y was 1-4 times per month, while for the age group 60 þ y the corresponding figure was less than once per month. Compared to the results for subjects who reported that they did not suffer from ED, subjects who reported that they did reveal a higher prevalence of suffering from prostatic hyperplasia and a lower frequency of sexual activity. This discrepancy was observed for the entire study population as also for the group of respondents aged 60 þ y, but not for the group of respondents aged between 40 and 60 y.
The mean score of satisfaction during sexual intercourse for the study population was 2.470.8 (range ¼ 1-5). Approximately one-half of the interviewed men (49%) rated their sexual satisfaction score as 'general'. An 'unsatisfactory' score (o2) was reported by 16.4% of men suffering from ED, while the corresponding figure was 2.8% for men who reported no evidence of ED (Po0.0001). Figure 1 Prevalence of ED by age group.
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Discussion
In this study, the prevalence of ED among Taiwanese men older than 40 y of age was 17. 7%. To the best of our knowledge, this would appear to be a unique example of a survey of erectile problems among Taiwanese men.
Prior to the 1990s, data pertaining to ED problems among an otherwise healthy population in countries other than the USA appeared to be scant. To the best of our knowledge, Kinsey et al 2 were the first to present any information pertaining to the relative prevalence of ED, but their study population was quite select. In 1990, Spector and Carey reviewed 23 community-based studies that had been conducted between 1948 and 1988, they reporting the prevalence of ED to range from 4 to 9%, 12 although, typically, the sample size of these studies was somewhat limited, and the relative prevalence of erectile disorders appears to possibly have been underestimated given our findings. Feldman's 1994 study that assessed the level of ED among a sample of 1290 US men aged between 40 and 70 y on the basis of a self-administered questionnaire, revealed that the prevalence of impotence among the sample was 52%, with 17% being deemed to be minimally impotent, 25% moderately impotent and 10% totally impotent. 4 A rural community-based study of 5198 randomly selected men resident in New Figure 2 Frequency of intercourse activity by age group: (a) the frequency of intercourse activity for all study participants; (b) the frequency of intercourse activity for study participants self-reporting ED and (c) the frequency of intercourse activity among study participants who reported no history of ED. Subtitle: (a) All participants; (b) participants who self-reported ED; (c) participants selfreporting no history of ED.
York state and aged between 50 and 76 y, determined the incidence of ED by means of a mailing questionnaire, the authors reporting, in 2000, that the prevalence of ED was 46.3%. 13 Certainly, it would appear likely that a multitude of factors would likely influence the prevalence of ED in a population, such factors including the definition of ED, the method of data collection, the particular area studied, the particular race/ethnicity of the study population, and the period over which the data were retrieved.
A small survey of 119 men aged over 16 years in the United Kingdom indicated, in 1986, that 32% of study participants had experienced some level of difficulty in achieving an erection during sexual stimulation and 20% had experienced some level of difficulty in maintaining penile rigidity.
14 A 1993 survey of 411 Danish men aged over 51 y indicated that 19% of them had experienced ED. 15 In 2000, Braun et al 10 reported that the prevalence of ED was 19.2% for a population of 4489 German men aged from 30 to 80 years. In 2000, of 1240 Australian men aged between 18 and 91 y, 39.4% of them were reported to have suffered from ED: 9.6% 'occasionally', 8.9% 'often', and 18.6% 'all the time'. 16 In the same year, of 2010 randomly sampled Italian men aged over 18 y, 12.8% were reported to have experienced ED. 17 In Spain in 2001, of 2476 men aged between 25 and 70 y, the prevalence of ED was reported to be 12.1% based upon a simple questionnaire, although this figure was 18.9% based upon the International Index of Erectile Function. 18 From a review of a number of studies, the relative prevalence of ED would appear to vary depending upon differing definitions of the condition. 19 A number of these studies in different countries have reported similar figures for the prevalence of ED to the figures cited for the USA, this not being surprising as all of the studies appeared to use some form of self-administered questionnaire.
To the best of our knowledge, only a few population-based surveys relating to ED would appear to have been conducted in the Asian region. In 1999, Shirai et al reported the prevalence of ED to be 26% among Japanese men. 20 In 2000, a nationwide representative sample of 1250 urban Thai men aged between 40 and 70 y revealed that the prevalence of ED was 37.5%, this figure including 19.1% who suffered from mild dysfunction, 13.7% from moderate dysfunction, and 4.7% who suffered severe ED. 18, 21 Our study estimated a prevalence of 17.7% for a randomly selected, general study of Taiwanese men older than 40 y of age. Based upon the postulation that the prevalence of ED among a population of four million Taiwanese men aged over 40 y is 25%, this figure being similar to the results of the above-mentioned Japanese study which appeared to address a similar study population, the relative power of a sample size of 1002 men is 0.999. Seemingly thus, this final result for the prevalence of ED among Taiwanese men aged over 40 y being 17.7% appears to be fairly reliable, although we do acknowledge that the prevalence of ED observed from our study is somewhat lower than the sorts of levels that were reported in a number of other studies. It may be, however, that differences in study design and the method of study-participant enrollment may account for the discrepancy.
In 2003, Kinsey et al 2 concluded that the prevalence of ED among US individuals aged between 45 and 55 y was 6.7%, and for individuals aged 55-65 y 25% and for individuals aged over 80 y, the figure was up to 80%. The prevalence of ED for a group of US men aged from 61 to 70 years and also for those aged above 70 y was 26.6 and 50%, respectively, in Mulligan et al's 6 1988 study, and, correspondingly, 37.7 and 55.5%, respectively, as reported in Diokno et al's 3 1990 study. In the rural New York state study mentioned above, the prevalence of ED was reported to be 26.0, 34.9, 46.9, 57.8, and 69.4% among, respectively, men aged from 50 to 54, 55 to 59, 60 to 64, 65 to 69, and 70 to 76 y, respectively. 13 For an Australian study population, Chew et al indicated, in 2000, that the prevalence of total ED increased with age (2.0% for the 40-49 y age group and increasing to 44.9% for the 70-79 y group), 16 such figures for the age-related prevalence of ED being quite similar to the figures reported for the USA. In 1993, research conducted in the Netherlands upon a study population of 1688 outpatient men revealed that the prevalence of significant ED increased from 3% for men aged from 50 to 54 y to 26% for those aged between 70 and 78 y. 22 Further, a study of 2311 Japanese men aged between 23 and 70 y revealed that the prevalence of moderate and severe ED increased with subject age. 23 In our study, the prevalence of ED was also noted to increase with age, and the prevalence for study participants aged between 40 and 50 y, 51 and 60 y, 61 and 70 y and more than 70 y was 8.2, 17.9, 27.2, and 34.4%, respectively, such results appearing to be quite consistent with those reported in a number of other studies. Most of these studies, however, did feature a lower prevalence of ED for the 70 þ y age group than was the case for our study.
Apart from normal aging, 10 ED was also associated with various comorbidities. 24 For married men 460 y old, Diokno et al 3 indicated in 1990 that there was a significant association between ED and any history of heart attack, urinary incontinence and the earlier use of sedatives. While Ansong et al reported in 2000, that 40% of diabetic men aged 60 y or older suffered from ED all the time. 18 In 1997, El-Rufaie et al 24 reported that a high prevalence of sexual dysfunction existed among members of a diabetic group (89.2%), such a figure being significantly greater than the corresponding figure for members of a hypertensive group (43.6%), as also for members of the 'healthy' group (16.7%). In 2001, Prevalence of erectile dysfunction and sexual activity in Taiwan K-K Chen et al
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18 also reported that diabetes (age adjusted OR 4) and high blood pressure (1.58) were two conditions that were significantly associated with ED. In our study, the prevalence of ED and OR among diabetic men proved to be 36.1 and 4.60%, respectively, and for hypertensive men the corresponding figures were 28.3 and 2.68%, respectively.
Our study has revealed a reduced level of sexual activity among subjects suffering from ED and particularly so for the aged group (older than 60 y). A lower level of satisfactory intercourse was observed for ED sufferers in our study than was the case for nonsufferers of ED, this suggesting that ED likely elicits a negative impact upon the general quality of life of sufferers. In 1995, Jonler et al 9 reported that ED correlated well with a reduced quality of life for its sufferers (Po0.001). In 2000, Braun et al 10 reported that regular sexual activity was noted for 96.0% of study subjects classified as belonging to the youngest age group and only 71.3% of subjects belonging to the oldest age category. In our study, only 16.8% of men suffering from ED and only 2.8% of men who appeared to not be suffering from ED reported a shortfall of satisfaction from sexual intercourse. Compared with Braun et al's 2000 study, a notably smaller proportion of men reported unsatisfactory sexual intercourse than was the case for the Taiwan population addressed by our study, such a difference probably once again reflecting the rather conservative climate as regards the response to sexually related questions.
Although some methodological studies have pointed out that the use of a phone-interview to estimate the prevalence of any disease would likely lead to an underestimation of the real figure, the prevalence of chronic medical diseases reported by participants of our study appeared to be similar to analogous figures reported in other populationbased studies previously conducted in Taiwan. [25] [26] [27] [28] Such an observation would likely suggest that these estimations for the prevalence of ED were probably quite reliable given that we included the need for a conscientious/careful approach to interview technology and conduct, and because we went to great lengths to generate, what we believed was, a welldesigned questionnaire. In addition, we believe that because we employed an anonymous interviewing technique using a telephone, this made it somewhat easier to discuss potentially embarrassing questions pertaining to sexual dysfunction with study participants.
Conclusions
In conclusion, the prevalence of ED among Taiwanese men older than 40 y of age was 17.7% according to our community-based survey. The prevalence of ED appears to increase with age, and it is associated with various chronic medical conditions including hypertension, diabetes mellitus, heart disease, hyperlipidemia, prostatic hyperplasia, and depression. Taiwanese subjects aged over 40 y suffering from erectile problems reveal a decreased level of sexual activity and a reduced level of satisfaction during sexual intercourse compared to their peers who do not suffer from ED.
